Influence of thrombin on proliferation and prostaglandin production in cultured bovine endometrial cells.
The control of cell proliferation by thrombin was studied in vitro in cultured epithelial and stromal cells of the endometrium. The effect of thrombin was studied after chronic treatment (72 hr) in medium containing 10% fetal bovine serum (FBS) combined or not with sex steroids. Thrombin inhibited slightly the proliferation (based on DNA measurements) only in epithelial cells (P < 0.05). 17 beta-estradiol (E) and progesterone (P4) had no mitogenic effects. The presence of functional thrombin receptors was estimated by stimulation of second messenger generation in response to increasing doses of thrombin (0-1,500 ng/ml). In confluent cultures of epithelial cells, the addition of thrombin for 10 min stimulated cAMP production by 50% with a maximal response at 500 ng/ml (P < 0.05). Similarly, in stromal cells, thrombin stimulated cAMP production in a dose-dependent manner (P < 0.01). Generation of inositol-phosphates was also stimulated by 50% in epithelial cells (P < 0.03), with a maximal response at 500 ng/ml, and by 45% in stromal cells (P < 0.01), with a maximal response at 50 ng/ml. The effect of thrombin on cell proliferation was investigated by 3H-thymidine incorporation in serum-free medium for 24 hr. Thrombin inhibited incorporation in epithelial cells (P < 0.0001) in a dose-dependent manner. Conversely, thrombin stimulated significantly incorporation of stromal cells (P < 0.05) at 50 ng/ml. The effect of sex steroids was also evaluated and it was found that E had no effect on cell proliferation, while P4 inhibited the incorporation in both epithelial (P < 0.001) and stromal cells (P < 0.001). The effect of a combined treatment with thrombin and E inhibited both epithelial (P < 0.001) and stromal cell (P < 0.001) growth, but a combination of thrombin and P4 had no additional effect on growth compared to P4 alone. Further investigation of the role of thrombin has been carried out by measuring prostaglandin (PG) responses. Addition of thrombin for 24 hr inhibited PGF2 alpha production by epithelial cells (P < 0.0001) but had no effect on PGE2 production by stromal cells. Therefore, functional receptors for thrombin appear to be present in epithelial and stromal cells of the bovine endometrium. The minimal effect of thrombin alone or in combination with sex steroids on endometrial cell proliferation in vitro combined with the evidence of functional thrombin receptor in these cells, suggest that: (1) the effect of sex steroids in cultured endometrial cells is not modulated by the presence of thrombin, and (2) other factors are necessary for the full expression of mitogenic responses to sex steroids in vitro.